This case report describes a frail, middle-aged woman with multiple comorbidities who was scheduled to undergo extraction of all remaining teeth in anticipation of cardiac quadruple valve intervention. Dental and anesthetic management of the patient are discussed. Medical care of the patient with a high burden of comorbidities requires a multidisciplinary approach even for a routine dental procedure.
INTRODUCTION
The patient with complex comorbidities having dental surgery would benefit from a multidisciplinary approach. This is true even for minor dental procedures, e.g. dental extraction. Decision of the type of anesthesia for minor dental procedures, whether monitored anesthesia care (MAC) or general anesthesia, is made jointly by the dentist or oral surgeon, the anesthesiologist, and the patient. Given the risks and complications associated with the use of general anesthetics, almost all potentially painful oral and maxillofacial procedures have been performed under MAC whenever feasible [1] . General anesthesia has been strictly limited to certain patients and clinical situations in which local anesthesia is not an option.
CASE DETAILS
A 57-year-old woman (height 164 cm, weight 62. 5 Due to the patient being on anticoagulation with an INR of 1.8, we did not attempt a nasal intubation. We did not place a TEE probe, as the operative site was the oral cavity; moreover, a previous TEE exam within the past year resulted in an esophageal tear, making blind insertion ill-advised. Transthoracic echocardiogram (TTE) was available in the event of hemodynamic instability but not needed. We had a pulmonary artery catheter in the room and decided we would only place it for determination and management of a shock state.
Furthermore, her right-sided insufficiency, i.e. TR, provided no guarantee that we would be successful in placing one. The patient had no indication for infective endocarditis prophylaxis since the congenital defects were repaired.
We maintained heart rate and arterial blood pressure that the risk, while present, is small and that when given surgery should not be canceled. We discussed this issue with the dentist and patient, and decided to continue the ACE-I in the setting of stable preoperative hemodynamics in a patient scheduled for a minor surgical procedure [5] .
Pulmonary hypertension results from a pathological increase in pulmonary vascular resistance (PVR) that leads to decreased flow through the pulmonary circulation and possibly RV dysfunction. The patient's pHTN fell into the WHO group II category, meaning it was caused by an increase in left-sided pressures (due to left heart pathology) [6] . She had several independent predictors of morbidity and mortality in patients with pHTN undergoing non-cardiac surgery, including higher ASA class, longer duration of surgery and anesthesia (> 3 hours), chronic renal insufficiency, and New York Heart Association functional class ≥ 2 [7] . Our perioperative ventilation strategy incorporated a high inspired fraction of oxygen, respiratory rate titrated to mild hypocapnia, Monitoring also plays a critical role in the management of patients with CHF. Arterial lines and pulmonary artery catheters can assess a patient's response to fluids, anesthetic agents and sympathomimetics [9] .
Risk of pulmonary complications is greater in asthmatics with recent exacerbations, prior postoperative pulmonary complications, recent hospitalizations, or intubations for asthma. Surprisingly, an arterial blood gas, chest radiograph or pulmonary function test results are not predictive of complications [10] . Bronchoconstriction can occur in asthmatic patients undergoing anesthesia, which may be present as hypoxemia or difficulty in ventilation [11] . The mechanical stimulation that occurs during intubation may lead to bronchospasm and must be avoided [11] . Suppression of airway reflexes can be achieved with agents that dilate the bronchioles, such as propofol [12] . Intravenous lidocaine may be added to relax the smooth muscle of the airways and mitigate the response to intubation [13] . A volatile anesthetic based technique is recommended in this case, and selection of the particular agent is important in reducing the likelihood of bronchospasm. Sevoflurane, the volatile anesthetic which we selected, in contrast to others, e.g. desflurane, has proven to be less irritating to the airways and less likely to cause bronchoconstriction [14] . In contrast, a total intravenous anesthetic (TIVA), is not recommended, as bronchial tone is unabated. Laryngeal mask airways have also been shown to cause less bronchoconstriction compared to endotracheal intubation, but cannot be utilized here, as they block the surgical field [14] . To maximize ventilation and reduce air trapping, both the inspiratory and expiratory flow rates should be slowed.
To reduce the viscosity of airway secretions, the patient should be well-hydrated both pre-and intra-operatively.
A volatile anesthetic based technique is recommended in this case.
Valvular heart disease can lead to either pressure overload, such as in cases of AS, or volume overload, such as in cases of MR [15] . Pressure overload leads to concentric ventricular hypertrophy, which causes impairments in ventricular relaxation and elevated end-diastolic pressures [9] . Due to the diastolic dysfunction associated with pressure overload, patients require sufficient volume to fill the hypertrophied ventricle and thus blood pressure must be maintained [16] . Reductions in blood pressure can reduce coronary perfusion and precipitate myocardial ischemia [17] . Tachycardia should be avoided to promote ventricular filling during diastole and coronary perfusion [18] . In contrast to cases of pressure overload, volume overload occurs in cases of valvular insufficiency such as MR [17] . This is characterized by a decreased cardiac output secondary to a compromised forward flow. To promote forward flow in these patients, preload and contractility should be maintained while afterload should be reduced, such as with nitroprusside, hydralazine or ACE-I [15, [18] [19] . Bradycardia should be avoided as it can lead to exacerbations in volume overload. [16] .
Although most dental extractions may be managed with local anesthesia administered by our dental colleagues, a few select cases require the services of an anesthesiologist: extensive or complex dental procedures, special needs patients, pediatric patients, severe TMJ dysfunction, facial abscesses, and the rare allergy to local anesthetics.
The vast majority of dental procedures requiring an anesthesiologist will necessitate general endotracheal anesthesia with a nasal approach preferred over an oral route. Anticoagulation is a contraindication to nasal intubation. When the patient with a difficult airway presents for dental surgery, these are challenging cases.
Our patient highlights the difficulties encountered with a patient with a heavy burden of comorbidities, therapeutic anticoagulation and a difficult airway. 
